The Little Owl is currently endangered bird species of agricultural lowland areas in Central Europe. Nesting sites of the Little Owl are often old trees as well as buildings and quarries with suitable nesting cavities. The Little Owl has severely declined in a major part of Europe during the past decades. Information on habitat requirements of the Little Owl and data related to land-use changes at nest sites (covering both the breeding and foraging habitats) are needed for conservation programmes aimed at this bird species. Land-use changes in farmland rank among frequently discussed negative factors causing the population decline of the Little Owl. The aim of this study is to analyse land-use changes at nest sites of the Little Owl in the South-Moravian region (Czech Republic) between the years 1976/1977 and 2014. In both studied periods (1976/1977 and 2014), the most important land-use type within 500 m from the nest sites of the Little Owl was arable land (66.94 % -62.25 %), followed by built-up areas (19.97 % -22.41 %), while the other land-use types made up less than 5 %. The proportion of the particular land-use type did not change significantly between the years 1976/1977 and 2014. The most important change in comparison with the period 1976/1977 was the decrease in the area of arable land by 4.69 % and that of orchards and gardens by 1.99 %, while the surface of built-up areas increased slightly by 2.45 % and that of meadows and pastures by 1.5 %. The analysis shows that at the known nest sites of the Little Owl in the South-Moravian region (Czech Republic), there were no significant changes in the proportion of the particular land-use types within 500 m from the nests between the years 1976/1977 and 2014. Based on these results, we can conclude that in comparison with the availability of nest sites, which seems to be the important limiting factor for the occurrence and population density of the Little Owl, land-use changes in study area were not very important factor influencing decline of the Little Owl.
INTRODUCTION
Decreasing numbers of cattle in the farms result in deterioration of the conditions of pastures as hunting areas for the Little Owl. This deterioration refers to factors such as the increase of grass length, due to lower pressure in the form of grazing, which may limit the access to potential prey, or to the lack of dung pats, which attract various species of insects (Denholm-Young, 1978) .
Presented study deals with land-use changes in the South-Moravian region (Czech Republic) in the context of changes in abundance of breeding population of the Little Owl. This region has been chosen as the typical landscape with convenient environmental conditions for the Little Owl in Europe based on current knowledge of this species. In the South-Moravian region (the area of the current South-Moravian region together with the districts of Jihlava, Kroměříž, Prostějov, Třebíč, Uherské Hradiště, Zlín and Žďár nad Sázavou), the Little Owl was a regularly and commonly breeding species in the first half of the 20 th century, mainly at the altitudes below 450 m a.s.l. At higher elevations (up to 550 m a.s.l.) it was rare or absent. Already after the year 1940, a decline in numbers was recorded, this became more pronounced after 1957. The aim of this study is to analyse land-use changes at nest sites of the Little Owl in the South-Moravian region between the years 1976/1977 and 2014.
MATERIAL AND METHODS
We analysed the available data on breeding of the Little Owl in the South-Moravian region (1620 km 2 ) from the period 1998-2014. These data are related to altogether 35 nest sites of the Little Owl (Fig. 1) . The nest site is defined as a concrete nesting place of the Little Owl; there may be more than one nest site in a settlement (nesting of two pairs). Primary data were processed using the TYTO database application (Poprach, 2011) . Within 500 m from each nest site (flying range of the Little Owl during foraging, usually less than 200-300 m from the nest), individual land-use types were recorded from the orthophotomaps coming from the years 1976/1977 and 2014. For each site and aerial image, the following land-use types were distinguished: 1) woodland; 2) meadows and pastures; 3) arable land; 4) hedgerows, windbreaks and parks; 5) orchards and gardens; 6) vineyards; 7) water bodies; 8) built-up area. The area of the individual land-use type was measured using GIS application of Esri products (Arc-Info v.9) and the results for the particular nest site and aerial images from the years 1976/1977 and 2014 were compared. 
RESULTS
In the period 1998-2014, we localised altogether 35 nest sites of the Little Owl in the South-Moravian region. Of them, 33 were situated in farms, 1 in an attic of a castle and 1 in a dwelling house. Altogether 15 nest sites were "natural" (Little Owls used the existing nesting opportunities) and 20 sites were in nest boxes (designed for the Little Owl or the Barn Owl, respectively) installed in farming facilities. In the study period, we recorded altogether 69 nesting attempts at the 35 nest sites. At most of the sites, breeding occurred for 1-3 years, however, continuous nesting of the Little Owl at the same site for six years was recorded at two nest sites in the Břeclav district. In a large part of the nest sites (51 %, n = 18), we registered nesting in one year only. In the recent period 2012-2014, nesting of the Little Owl was recorded at 8 nest sites (23 % of the 35 nest sites). The decline in the nesting sites has been caused by reduced density in mostly the same area (Fig. 1.) .
In both studied periods (1976/1977 and 2014) , the most abundant land-use type found within 500 m from the nest sites of the Little Owl was arable land (66.94 % -62.25 %), followed by built-up areas (19.97-22.41 
DISCUSSION AND CONCLUSION
During the mapping of breeding distribution of birds in the Czech Republic in the period 1973-1977, the occurrence of the Little Owl in the breeding season was recorded in 72 % of the mapping squares (n = 607) and breeding of the species was confirmed in 39 % of the squares (n = 331) (Šťastný et al., 1987) . During the subsequent mapping in the period [1985] [1986] [1987] [1988] [1989] , the occurrence of the Little Owl in the breeding season was reported from 68 % of the squares (n = 428) and confirmed breeding from 30 % of the squares (n = 189) (Šťastný et al., 1996) . The breeding distribution of the Little Owl thus did not change much between the two atlas mapping periods. A sharp decline in numbers of the Little Owl in the Czech Republic is apparent first from the results of bird mapping in the period [2001] [2002] [2003] , when the occurrence of the species in the breeding season was recorded in 27 % of the squares only (n = 168) and confirmed breeding in 6 % of the squares (Šťastný et al., 2006) . This population decline has continued until today (Šálek, 2014) . The question arises whether there indeed was a 50 % decline of the Little Owl population between the periods 1993-1995 and 1998-1999 (e.g. due to the severe winter of 1995/1996) or whether the data on numbers for the period 1993-1995 were overestimated. The estimate of the number of pairs was based on mean population densities of the Little Owl: 0.33 and 0.17 pairs/10 km 2 , respectively, in the years 1993-1995, and 0.12 pairs/10 km 2 in the period [1998] [1999] . The values of mean densities were extrapolated to the whole area of the Czech Republic (78,870 km 2 ), i.e. including areas not inhabited by, and unsuitable for, the Little Owl, such as mountainous areas and forest complexes. As a certain compensation of the estimate and possible overestimation, the in the period 1998-1999 the monitoring methods were not observed strictly in some areas and the local populations of the Little Owl thus could have been underestimated.
During the first mapping of birds of the Czech Republic in 1973-1977, the breeding distribution of the Little Owl in the South-Moravian region was still more or less the same, but a marked decline in numbers was apparent. In the early 1980s, the Little Owl was still quite abundant in some areas, e.g. in the Břeclav district (mapping square no. 7267) there were 6-7 breeding pairs. After the year 1985, a further population decrease and disappearance of the species from a number of sites, regularly occupied as late as in the early 1980s, was recorded. In the early 1990s, the breeding population in the region was estimated at less than 50 pairs (Martiško, 1994) . Danko et al. (1994) estimated the population size in the then South-Moravian region at 30 breeding pairs by the year 1990, which was probably an undervalued estimate.
The Little Owl prefers sheltered roost sites such as tree cavities with multiple entrances. This important habitat is often negatively affected by human activities in the landscape (Bock et al., 2013) . In some areas, where Little Owls nest in tree holes, a factor reducing their population could be felling of old trees (Génot et al., 1997) . However, in Central Europe, this factor plays a rather insignificant role due to the decreasing importance of tree holes as nesting sites, both in agricultural landscape and in towns (Kitowski & Grzywaczewski, 2010) .
In eastern Poland, Kitowski & Stasiak (2013) showed that the disappearance of nest sites of the Little Owl is caused by factors connected with the changes in farming practices, especially demolitions of buildings motivated by tax burdens, abandonment of pig and cattle production, including pasturing in the vicinity of farm buildings and increase in the area of rapeseed fields in farms. Habel et al. (2015) analysed the effects of land-use changes on the Little Owl in 2001-2010 across Western Luxembourg. They found out a large-scale transformation of pastures with single trees into arable land during the past 10 years. Despite this agricultural intensification, the presence of the Little Owl increased, most likely as a result of the installation of nest boxes. Their results indicate that land-use parameters such as the presence of arable land, forests, pastures and pastures with trees had only a negligible impact on the occurrence of the Little Owl.
The results of our study indicate a similar interpretation. The analysis shows that at the known nest sites of the Little Owl in the South-Moravian region (Czech Republic), there were no significant changes in the proportion of the particular land-use types within 500 m from the nests between the years 1976/1977 and 2014. We believe the composition of the land-uses within 500 m of the total landscape is sufficiently representative based on the knowledge of maximum size of foraging range of the Little Owl. However, the proportion of the particular land-use types is not directly connected with the farming practices applied at these sites. Even though the proportion of crops is similar in both studied periods, the Little Owl may react e.g. on the way and frequency of mowing of meadows and pastures, loss of food due to the use of chemicals in agriculture, increased predation pressure as well as the other above mentioned negative factors.
We can conclude that in comparison with the availability of nest sites, which seems to be the limiting factor for the occurrence and population density of the Little Owl, land-use parameters play a rather negligible role. This conclusion is in line with other studies focussing on the habitat requirements of the Little Owl, indicating a positive correlation with open land (Dalbeck et al., 1999; Kasprzykowski & Golawski, 2006; Loske, 2007) and the presence of pastures (Mebs & Scherzinger, 2000) . The high relevance of open land might be connected with the hunting behaviour of the Little Owl -the bird typically feeds where crops have been recently harvested or replanted or where meadows have been cut (Tomé et al., 2011) . These conditions simplify visual recognition of prey and hunting (Schönn et al., 1991) . In contrast to meadows and pastures, arable land is only suitable as long as the crop is still short, but becomes unsuitable if high standing crops make visual recognition of prey difficult (van Nieuwenhuyse et al., 2008 
